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Non-allophanic Andosols largely accumulate organic carbon (OC) due to stabilization of OC by formation of 
aluminum-humus (Al-humus) complexes, low soil pH and high Al toxicity. These factors can be easily changed 
by soil managements, and this may lead to a considerable decrease of OC.
Factors for high OC accumulation in Andosols
Andosols accumulate large amounts of soil organic matter (SOM). Andosols cover only 0.8% of earth’s sur-
face, but they contain approximately 1.8% of global soil carbon. This is because not only of vigorous growth of 
vegetation due to high fertility of the soils, but of high stability of SOM against decomposition. The SOC stabi-
lization is generally related to 1) formation of SOM in organo-mineral and/or organo-metallic (Al-humus) com-
plexes, 2) low activity of soil microorganisms due to the low soil pH and the high level of toxic Al, 3) physical 
protection of SOM by high porosity of the soils, and 4) presence of charcoals (especially in melanic Andosols).
High SOM accumulation in non-allophanic Andosols
Non-allophanic Andosols are characterized by dominance of Al-humus complexes in their active Al. They usu-
ally show low soil pH values (pH (H2O) of about 5 or less) and high Al toxicity. Therefore, as compared with al-
lophanic Andosols, non-allophanic Andosols tend to accumulate the larger amounts of SOM. Even in allophanic 
Andosols, when soils are strongly acidiﬁ ed (such as observed in tea gardens in Japan), SOM largely increases in 
comparison to inorganic noncrystalline materials (Takahashi et al. 2008). This is due to the increase of Alhumus 
complexes, namely non-allophanic-andosolization of allophanic soils.
Stability of Al-humus complexes – is all of them highly stable?
Results of Al release rate and soil equilibrium studies showed that Al solubility of nonallophanic Andosols is 
controlled by Al-humus complexes through the exchange reaction of Al ions and H+ on the negative charge of 
humus. Accordingly, the amounts of easily exchangeable Al from soils (an indicator of Al toxicity) are closely 
related to soil pH and organically complexed Al concentration (Takahashi et al. 2003). Thus, a part of organically 
complexed Al is rather unstable. This is supported by the fact that even liming signiﬁ cantly decreases organically 
complexed Al (pyorophosphate- and CuCl2-extractable Al fractions) (Takahashi et al. 2006).
Changes in land-use of non-allophanic Andosols will affect the ability of carbon accumulation. For example, 
liming increases soil pH and decreases Al toxicity, and so activity of microorganisms will increase. Liming may 
accelerate decomposition of highly humiﬁ ed SOM because of the liberation of a part of Al-humus complexes.
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